Elemental quantification of Mo3d component populations was obtained using XPS combined with Scofield relative sensitivity factors corrected for an electron escape depth. Lorentzian asymmetric peak shape with tail dumping was used in peak fitting. Dumping parameters were set as derived by Baltrusaitis et al. 1 . XPS data processing was performed using a CasaXPS program (suite version 2.3.20). As described by Baltrusaitis et al. 1,2 , fitting complex XPS spectral envelopes without prior knowledge of the lineshapes involves certain degree of arbitrariness. It was minimized my constraining Mo3d peak area ratios and their splitting according to the fundamental parameters.
Results
Mo3d5/2 peak can be seen of MoC previously reported at 227.9 eV 3 which is very close to that of metallic Mo 4 due to the existence of Mo-Mo bonds 5 . MoC species comprised about 80% of the total Mo with minor oxygenated MoOx species with varying oxidation states. Oxidized sample has significantly reduced Mo-Mo bond content and increased MoOx species with ~67% of the surface exposed to the oxidized molybdenum compounds. In particular, peaks due to Mo4+, Mo5+ and Mo6+ were detected with the latter particularly significant in the oxidized sample.
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